Transport of glucose and cellobiose by Candida wickerhamii and Clavispora lusitaniae.
The cellular location of beta-1,4-glucosidase activity from, as well as the transport of glucose and cellobiose into, cells of Clavispora lusitaniae NRRL Y-5394 and Candida wickerhamii NRRL Y-2563 was investigated. The beta-glucosidase from Cl. lusitaniae appeared to be a soluble cytoplasmic enzyme. This yeast transported both glucose and cellobiose when grown in medium containing cellobiose as the sole carbon source. Glucose, but not cellobiose, uptake was observed for cells grown on glucose. The Ks and Vmax values for cellobiose transport were different when Cl. lusitaniae was cultured either aerobically (0.11 mM, 6.28 nmol.min-1.mg-1) or anaerobically (0.25 mM, 3.88 nmol-1.min-1.mg-1). The Ks and Vmax values for glucose transport (0.23-1.10 mM and 17.2-33.9 nmol.min-1.mg-1) also differed with the various growth conditions. The beta-glucosidase from C. wickerhamii was extracytoplasmically located. This yeast transported glucose, but not cellobiose, under all growth conditions tested. The Ks for glucose uptake was 0.13-0.28 mM when C. wickerhamii was cultured on cellobiose and 0.25-0.30 mM when cultured on glucose. The Vmax values for glucose uptake were greater for cells cultured on cellobiose (35.0-37.9 nmol.min-1.mg-1) than for cells cultured on glucose (15.6-21.4 nmol.min-1.mg-1). Cellobiose did not inhibit glucose uptake in either yeast. Glucose partially inhibited cellobiose transport in C. lusitaniae, but only if the yeast was grown aerobically. In both yeasts, sugar transport was sensitive to carbonyl cyanide p-trifluoromethoxyphenylhydrazone and 1799, but insensitive to valinomycin.